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AN INFORMATION Rm'RIEVAL SISTEM ~ED ON 
ABSTRACT INDEXING OF TECHNICAL ARTICIES 
By 
• John Nicholas Rozsman 
The indexing and information retrieval system proposed in this 
paper is based on a word-frequency-count method of abstract indexing 
and a key word retrieval method of document retrieval. The doc11ments 
which are to be retrieved are technical articles. The documents to be 
indexed are the abstracts of these teclmical articles. 
The paper proposes that a word-frequency-count method of indexing 
the abstracts of technical articles succeeds in representing the 
articles' contents because of the direct and factual style of writing 
which is used in the abstracts of these articles. It also proposes 
that the retrieval of information contained in the articles' abstracts 
provide a retrieval system of sufficient value to justify its use. 
The indexing end information retrieval system is automated. 
Source documents (i.e~ abstracts) are punched into cards and the 
abstracts are indexed by the program. Three output :files result from 
this program. The first is a printed report containing the abstract 
. number, title, author, and the five:. ·or more index words pertaining to 
that article. The second is a disk file containing a cross-reference 
lis~ of all key words in alphabetical order, with the corresponding 
. abstract numbers on which these words occur. The third file is an 
image of the print file stored on disk. 
A user of the system has several request options available to him. 
Be may simply request to see the list of all abstracts vhich vere 
classified by the eyatem. He can also request that the system select 
documents for him. By creating an inqutry card containi.ng his key 
words, the user can request to have all documents containing all of 
his key words retrieved or all documents containing one or more of 
his key words retrieved. 
The results of an experiment on 35 technical articles were very 
encouraging. The prospective users of the system were satisfied with 
31 of the 35 abstract classifications. The indexing of four of the 
abstracts could have been more effective with a more sophisticated 
program. A test of the retrieval system indicated that information 
• 
can be retrieved from a system based on the key-word indexing of 
abstracts. However, it was also felt that the data base of 35 ab-
stracts was too small and resulted in a minim.um number of doc11ments 
retrieved. With a larger data base, more demanding and specific 
retrieval requests could be made. 
Al INFt>RMATION Rfil'RIEV AL SlB*.rEM BASED ON 
ABSTRACT INDEXING OF TECHNICAL ARTICIRS 
The retrieval system proposed in this paper is based on a simple 
technique of doc11ment indexing (1.e, word-frequency-count) and an 
equally simple technique for retrieval (1.e, key-word retrieval). 
Since the methods used for indexing and retrieval are not very sophis-
ticated, inherent short-comings in such a system naturally arise. If 
the doc11ments to be used were books, articles, or journals of any sig-
nificant length, the proposed system would not be practical. The state 
of the art of indexing and information retrieval has advanced well 
beyond the s·tage of assuming that merely counting words within a docu-
ment and listing the most frequently used words will produce a list 
which will give an adequate description of the intent of the document. 
(Some of the problems within such a system will be discussed later.) 
The key, then, to the proposed system is the type of doc11ment which is 
to be classified and retrieved. 
The purpose of this system is to produce a nonsophisticated, but 
cost-effective and Rractical indexing and retrieval system. The docu-
ments to be used are abstracts. These abstracts are further limj.ted 
in that they are abstracts from technical articles or journals. It 
will be shown later that the system would not function as effectively 
if abstracts of novels or other literary pieces were used. 
Practicality, then, is the measure by which this system should be 
. 
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evaluated. I am sure that it would generally be .agreed that the re-
trieval of technical journals or articles has its place among techni-
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·cians of various fields. The first task is to determjoe whether tbe 
retrieval of information contained in the abstracts of technical 
journals will provide a retrieval system of sufficient value to Justity 
its use. 
For the lack of a better word, a "technician" w111 be defined as a 
professional in a technical career field, to include, doctors, dentists, 
engineers, etc. An information retrieval system would probably be at-
tractive to these individuals for various reasons. The engineer working 
on a research project may need specific information concerning a certain 
aspect of his work. A doctor may need general information regarding an 
area of medicine not within his specialty •. Thus the need for informa-
tion arising from research or the need for general background informa-
tion can be satisfied with the use of an information retrieval system. 
The question naturally arises as to how they would like to use such a 
system. Emphasis is placed on "like" because after several years in 
the data processing field and specifically in the systems analysis and 
design area, I have found that the system designer, al.though required 
to be innovative, practical, and cost-conscious, must first and fore-
most be a salesman. No matter how attractive the system or its output 
is, it is of no value if the people for whom it was designed do not use 
it. 
survey of 20 technical officers stationed at Kadena AB, 
Okinawa, showed that the great majority of them would use an abstract 
information retrieval system if it existed. Currently, the only method 
. .. ' 
available to them for information gathering' is a man1ml search at the . ... 
·1ocal library. Their ma1n complaint vas that this method vas too t1me 
consuming and often resulted in many va.ated hours browsing through 
journals which did not contain the information they were looking for. 
All of the officers agreed that they needed an information system 
which adequately documented the contents of a journal and also was 
capable of retrieving that journal on demand. What they were pr:fmari-
ly interested in was a retrieval system that was easy to use, not time 
consuro:lng, and would aid in gathering information. The proposed 
system is an aid to fact gathering, simple to use, and convenient. 
The system that will be proposed is an automated system. Because 
of hardware restrictions placed on the system, a card and disk oriented 
·system will_ be described. After the general concepts are presented and 
analyzed, I shall also consider ways such a system might be extended, 
using input/output media not presently available to the system. 
As stated earlier, this system is designed around a card and disk 
·oriented computer system. Attachment #1 is a general systems flowchart 
of the abstract-indexing technique. The indexing program uses as input 
the abstracts of journal articles. The input for one abstract is com-
posed of a title card which contains an abstract number, title, and 
author. The full text of the abstract is then punched into several 
cards. For ease of programming, several "shortcuts" were employed. 
First, no punctuation contained in the abstract was punched into the 
_ card. Second, the maximum. length of each word was 15 characters. 
Third, at least .one space occurred between each word on. the card. 
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· Fourth, no vord vaa broken on coltimn 8o of the card. It a 110rd could 
not be completed at the end of a card the entire word was punched into 
the next card. The restrictions placed on the system by the above 
shortcuts could be eljminated by the use of a more sophisticated pro-
gram. 
A word is defined vi thin the program as all of the characters con-
tained between two spaces on the ptmched card. Since rnsny of the words 
which occur in abstracts are insignificant words, the selection proce-
dure used to identify key words must be able to el1rn1nate the insigni-
ficant words from consideration. If no provision was made to eliminate 
these words, the key word lists generated by the program would contain 
many words such as: each, every, aJJ, but, altogether, etc. For this 
reason, a technique of comparing the word against internally stored 
lists of words was utilized. After a word is created by the program, 
its length is tested. If the length of the word is less than four 
letters, it is checked against an internally stored table of three 
letter or shorter words. Since most of the three letter or shorter 
words a.re insignificant words, a list of short significant words was 
devised with the help of 15 of the technical officers surveyed. Each 
of the officers supplied a list of common significant words of length 
three or less which are used in his career field. If the word appears 
on this 11st, the word is saved, otherwise it is assumed to be insigni-
ficant and is discarded. A sample of the short significant word list 
is contained in attachment# 2. 
,6.,. 
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The problem vbicb exists vitb long words (1.e, g1eater than three 
letters) is in a sense opJX)site to that of short words. Whereas most 
of the short words generated by the program will be insignificant words, 
most of the long words will be significant. Thus, if the word length 
is greater than 4 letters, it is compared to an internal "blacklist" 
table. A sample of this blacklist table of long words is contained 1n 
attachment # 3. If a word is found on this list, it is discarded, 
otherwise it is saved. This list of blacklist words was devised par~ 
tially from a list of words which I generated and partially through 
trail and error. 
The internally stored tables of significant and insignificant words 
·are intended to be dynamic tables. In the case of long insignificant 
words, each time an abst.ract is indexed by the computer, the indexed 
words are checked for their significance. If the program generated a 
word such as 'altogether' as a key word, this word would be added to the 
blacklist table. Thus the table of insignificant words would continue 
to grow in size and increase in effectiveness. The proQlem of adding 
significant short words is much more complex. Since the proposed sys-
tem eliminates all ~hort words which are not on the significant short 
word table, the table can only grow and become more effective through 
an external input to the system. This external input must come from 
the users of the system. The initial list of significant short words 
wa~ provided by the users and this list will continue to increase in 
effectiveness in direct ··proportion to the amount of effort expended by. 
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the users in an ettort to improve the system. One technique vould be 
to periodically ask the users to update the significant short word 
table. The purpose of both of these internally stored tables ia to 
save only the significant words contained within an abstract. These 
vords may be nouns, verbs, adjectives, adverbs, etc. It will be seen 
later that the style of writing used in abstracts of technical journals 
is direct and factual, which lends itself to this method. 
All the saved words are then sorted alphabetically and the program 
produces {by counting) the five words which occurred the most .frequent-
ly in the abstract. These five significant words are considered to be 
the index words for that abstract and constitute what that abstract is 
about. If there are not five most frequently occuring words, i.e, the 
incidence numbers· are 8, 7, 6, 5, 4, 4, the program will store all words 
which have the five ~ighest incidence values, to a maximum of ten words. 
In the case where ten key words are stored, the abstract could be manu-
ally exem:Jned to insure that no key words were eliminated. It is 
assumed that this will be a very rare case. 
Three output files result from this program. The first two files 
are a printed report containing the abstract number, title, author, and 
the five or more index words for that article and a disk file contain~:· 
ing the same information. Another disk file contains a cross reference 
list of all "significant" words in alphabetical order, with the corre-
sponding abstracts on which these words occur. The abstract number 
which is assigned to a document can be any unique number. It will be 
8 
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seen later that it the system is to be used 1n conjunction with a 
library, it would be extremely advantageous to assign a document's 
library number as its abstract number. 
A user of this system has several options available to him; tor 
instance, he may simply request to see a list of all abstracts which 
were classified by the system. With his topic in mind, he could scan 
the list and .1X)Ssibly detennine what articles he is interested in. By 
identifying an article by library,, number (abstract number) he can then 
go to the library and directly retrieve the document he has selected. 
The user can also request that the- system select documents for him. 
This is done by creating an inquiry input card. The user must formu~ 
late his request in the form of one or more key words. The user can 
first request a printout of the master list of key words as indexed by 
the system. The current key word master list of key words from 35 ab-
stracts contains 147 words. Although this list is long it is in alpha-
betical sequence and therefore easy to use. Using this list, the user 
can then formulate this request. These key words are then entered into 
the system via the punched card. The user also has the option of deter-
mining whether he wants the system to retrieve those abstracts 1n which 
all of his key words occur (the "and" option) or those abstracts which 
contain one or more of his words (the "or" option). This is aGcomplish-
- - --
ed through the use of an "and/or" option punched into cols 78, 79, and 
80 of the input inquiry card •. The resultant output will be a list of 
the abstract numbers, titles, and authors of the abstracts which were 
selected. Attachment # 4 is a general system flowchart of, t:pe retrieval 
9 
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technique. 
For the purposes of this exper1ment, 35 abstracts from the Kadena 
Air Base library were examined. All of the abstracts were taken :from 
journals concerned with the Ear, Nose, and Throat speciality of the 
medical profession. Samples of the results obtained from the indexing 
program will be presented here. On the whole, the method proved to be 
very effective • Every abstract was analyzed for content by one or more 
of the users • Of the 35 abstracts which were indexed by the program 31 
' 
of them were judged, by the technicians, to have been indexed ade-
quately. What is presented here is what the technicians after exam:Jn-
ing the source abstracts, considered to be the four abstracts which 
were indexed most effectively by the program and the four which were 
indexed least effectively. 
The first abstract to be examined is entitled ''Neural Encoding Of 
Sound Sensation Evoked By Electrical Stimulation Of The Acoustic Nerve" 
and is by Michael M. Merzenich P.H.D., Robin P. Michelson M.D., Robert 
A. Schindler M.D., C. Robert Pettit M.D., and Miriam Reid P.H.D. The 
indexing program produced the following five key words for this ab-
stract: electrical, stimulation, e?CJ>8riments, intracochlear, and 
acoustic. In this case the five key words appear to be very represent-
ative of the information contained in the abstract. ( attachment # 5) • 
The second abstract is entitled "Viral Disease Of The Labrinth: ', 
Review of the literature and discussion of' the role of cytomegalovirus 
in congenital deafness".and is by Melvin Strauss M.D. and Gustave L. 
Davis M.D. The indexing program produced a key word list containing: 
·····10 
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intection1 cztomegalovirus1 viral, children,deafnees. Again the 11st 
seems to be very representative of the information contained in the 
abstract. (attachment# 6). 
The third abstract is entitled ''Lidocaine In The Ear" and is by 
F. Blair Simmons. The key word list is: middle, lidocaine1 vertigo, 
anesthetics, normal. A reading of the abstract shows that it discusses 
the effect of lidocaine on the middle ear. (attachment# 7). 
The fourth abstract examined in this group is entitled "The Effect 
of Sodium Flouride on Otosclerotic Activity as Determined by Strontium" 
and is by F. H. Linthicum, Jr, M.D., Howard P. House, M.D., and Sean R. 
Althaus, M.D. The key word list is: hearing1 otosclerosis1 patients, 
flouride, footplate. {attachment# 8) 
The results of these classifications indicate that the key words 
selected by the word-frequency-count technique do represent the abstract 
rather well. It is my contention that these results are due to the 
direct and factual teclmique of writing which is utilized when s11mma-
rizing technical journals. The titles are very indicative of the con-
tents of the summary. It is this direct and factual style of writing 
which lends itself ve-ry readily to a word-frequency-count method of 
indexing. The purpose of technical journals is simply to state the 
facts. If the abstracts to be tested were summaries of novels or other 
literary works, the results, quite probably, would not have been nearly 
as effective. The style used in writing such abstracts would be liter-
ary in nature and less direct and factual, since the original works 
·were generally written for the enjoyment of the reader. 
11 
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The second group of abstracts to be discussed consists of those 
which were classified least effectively by the indexing program. Rea-
sons contributing toward their failure will be discussed and it vil.l be 
shown that their "failure" was due pr:Jrnarily because of :inadequacies of 
the program rather than a problem with the concept itself, 1.e, the re• 
trieval of journals based on key word abstract indexing. 
The first of these abstracts is entitled "Incus Interposition Tech-
niques" and is by Claude L. Pennington, M.D. The key word list con-
tains: \ air-bone, hearing, closure, ~~e-operative, post-operative 
(attachment # 9). Although the article concerns itself with a techni-
que of incus interposition which results in a closure of air-bone gaps 
due to postoperative complications, the key word list does not il;lclude 
'dB' which occurred more times than 'pre-operative'. In this case 'dB' 
should have been significant, but 'dB' did not make the key word list 
because it was treated as a two letter word and was not found on the 
internally stored list of significant two and three letter words. One 
easy way to correct this situation is to have a professional in the user 
field tailor the internally stored list of words to fit the users' 
needs. Alos, abbreviations could be reinterpreted by means of pre-
editing before the abstract was put in machine readable form, i.e, 
'dB' becomes decibels. 
The second abstract is entitled ''Nasopha.ryngeal Stenosis Following 
Tonsillectomy and AdenoidectoIDy'", and is by Thomas J. McDonald, M.D., 
Kenneth D. Devine, M.D. and Alvin :B. Hayles, M.D. The key word list 
12 
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contains: adenoidectom,y, stenosis1 tonsillectotn'YJ betweep, comonl;Y:. 
(attachment# 10). The first three key words are very representative 
of the abstract, however, 'between' and 'commonly' do not add anything 
to the description of the article. This problem can be corrected by 
improving on the internally stored list of blacklist words. If 
'between' and 'connnonly' would have been elinrf nated by the blacklist 
table, 'nasopha.ryngeal' 'nasal' and 'palatal' would have been added to 
the key word list. A~er the system has been used extensively, close 
monitoring and revision of the list should correct the problem. 
The third abstract examined in this group is entitled "Hearing Loss 
in Renal Disease: Clinical and Pathological Studies," and is by 
Lavonne Bergstrom, M .D • , Pat Jenkins, M .D., Isemu Sando, M .D., and 
Gerald M. English, M.D. The key word list contains: loss, .~e.~ing, 
patients, c~ll, hair, (attac~ent # 11). Although the key word list 
brings across the point of a hearing loss in patients, it does not men-
tion the cause, i.e, renal disease. The reason for this is that the 
authors discussed the effects (hearing loss) of the disease much more 
than the disease. However, if the key word list is used in conjunction 
with the title, which is included in the printout provided to the user, 
the results are more effective in indicating the abstract's content. 
The last abstract examined in this group is entitled "Circ11mferen-
tial Tympano-Mastoid Access - The Sinus Tympani Area." and is by Victor 
Goodhill,M.D. (attachment# 12). Its key word list contains: • view, 
~ antero-wsterior1 aiwrcoach, bone, cases. At first glance, it_ appears 
that the key word list does not represent the abstract very well. 
13 
However, upon inspection one sees that the summary deals primarily with 
the visual aspects of a surgical technique rather then the technique 
or the pathological condition. Thus the keyword list generated by the 
program depicts the contents of the abstract better than the title of 
the abstract does. 
The results of the classification of all of the abstracts are 1n 
general very encouraging. The results indicate that the word-frequen-
cy approach to indexing has a definite practical application in the 
area of teclmical journals or articles. In the case of the four ab-
stracts which were judged to be indexed least effectively, it was shown 
that the indexing could be made more effective by either mor~ inclusive 
.. 
internally stored tables or by using other output products of the sys-
tem in conjunction with the abstracts' key word list. 
As sta~ed earlier, the output from the indexing program consists of 
three files. The first file is a printout of all the abstracts which 
were indexed by the system and includes the abstract number, title, 
author(s), and key words. This is to be used by the user for reference 
purposes. The second file is the same as the print file but is stored 
on disk. The third file is an internal alphabetically sequenced cross-
reference disk file of key words with the corresJ;>Onding abstracts on 
which these words occur. A user formulates an inquiry to the system 
using the "and/or" option described earlier. If he chooses the "and" 
option, he will receive a list of abstract numbers with titles and 
authors for all those abstracts which contain all of his predetermined 
key words. Quite possibly, this option will produce very few documents 
14 
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or even none. Those documents that are retrieved, however, should 
certainly be informative. If insu.fficient results are obtained or the 
user chooses, he may elect the "or" option; 1n this case he will re-
ceive a list of all those abstracts which contain at least one of his 
key words. He mS31 then select the appropriate abstracts by means of 
.. 
the reference list. Storing of the entire abstract could quite easily 
be incorporated into this system, but since printed output is used, 
outputting the abstract on a line printer would be very slow and cost-
ly. 
Three technical officers who did not anaJyze the abstracts for 
content were asked to make a retrieval request. Each officer knew 
. . 
what the data base consisted of and was given a cow of the key word 
master list. The first retrieval request consisted of the key words 
'hearing' and 'loss' using the "and" option. One document was re-. 
trievea entitled ·"Hearing Loss in Renal Disease: Clinical and Patho-
logical Studies". Using the "or" option for the retrieval request, 
two other doc11ments were retrieved: "INCUS Interposition Techniques" 
and ''The Effect of Sodium Flouride on otosclerotic Activity as Deter-
mined by Strontium". The second retrieval request consisted of the 
key words 'otitis' and 'media' using the 'and' option. Two documents 
were retrieved: "Efficacy of Clindanycin Therapy for Otitis Media .. 
and "Chronic otitis Media as a Cause of Sensorineural Hearing Loss". 
It is not~rtby to mention that the latter document was not retrieved 
for the retrival request with the key words 'learning' and 'loss'. 
Both the abstract and the article discussed chronic otitis media in 
15 
much more detail than the effect of the disease (1.e. hearing loss). 
The third request used the key word 'head', 'neck', 'twror'. Using 
either option one document vas retrieved: "Synovial Sarcoma of tbe 
Head and Neck". 
These retrieval requests indicated that information can be re-
trieved from a system based on the key word indexing of abstracts. 
However, I do feel that the data base of 35 abstracts was too 
end resulted in a minimum number of documents retrieved. With a larger 
data base, I believe more demanding and specific retrieval requests 
could be made with successful results. 
Utilizing the basic concept of the classification of abstracts 
based on a word-frequency-count method of indexing and adhering to 
the basic premise that such indexing is effective because of the tech-
nical, direct, and factual nature of such abstracts, I would like to 
explore an extension of such a system without the restraints of our 
present hardware limitations at this site. 
Many publishers of technical journals.: ~lso produc.e a magnetic tape 
copy of the article as a byproduct of their publication. If this type 
of service could be procured, data entry into the system would be mini-
mal. However, since we are dealing with abstracts, document entry into 
the system utilizing punched cards is not very cwnbersome. If our . 
. 
abstract library were of reasonable size, we could easily store the 
. entire abstract on disk. Further techniques are available, such as· 
the use of microfilm as an input/output media, which would a:J_low the 
size of our library to grow to a considerable extent. If the abstracts 
..,;.·· .'• .... 
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were stored on microfilm, they could be displayed on a·cathode ray tube 
device which wou,ld allow the user to actually read the abstract. In-
quiries and outputs from the system could also be display'ed on this 
device. A device to produce a "hard copy" of an abstract could also be 
utilized when the user determines he needs a copy of the abstract. 
With more storage space available, the entire journal ,article could be 
stored and displayed by the system. We then have a system based on a 
simple technique of indexing, utilizing a document's abstract, which 
results in the entire document being retrieved for the user. If this 
technique of vis11al display of the abstract or article is used, the sys-
tem becomes much more than an aid to research and in.formation gather-
• 
ing. It is then used not only to reduce the time it takes to discover 
what documents are desired, but rather it becomes the primary method by', 
which the 'information is consumed by the user. 
Thus, we could then have an information retrieval system which is 
convenient to use, easy to use, and effective. The user no longer has 
to go to the library and spend hours looking for specific information. 
With this system, he merely formulates an inquiry and his abstracts or 
journals are retrieved for him. All of this can be done in the conven-
ience of his office. As for its effectiveness, four medical officers 
who were interviewed were also shown the indexing results of the ab-
stracts used for the experiment. All of them agreed that the results 
were adequate and each stated that he would definitely use such a sys-
' tem if it were available. The system, although simple in design and 
. . -.... : . 
' . 
".· '-
sophistication, can adequately get the job done. Thie system, if it 
were operational, would produce tangible benefits because it is prac-
tical and most importantly, it wou1d be used. 
··-..;· 
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"SHORT "SICJNIFICAl'll' WORD TABLI 
The follov·ing word list is a sample of those short vords vhicb vere 
considered significant by officers in the Ear, Nose, and Throat 
Speciality: · 
AGE 
AIL 
AIR 
ARM 
DRY 
. . . 
BAR 
ENG 
E?E 
FAT 
GAG 
. ~o: 
. . 
GAS 
ICE 
IIJ, 
MAN 
MEN 
"'· 
... 
ow 
PUS 
RAY 
~.-.~ , ••• I ' 
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"LONG" msIGNIFICANT l«>RD TABLB 
The following word list is a sample of those vords of four or more 
letters which were considered to be insignificant words: 
ABOUT 
AM:>NG 
ALSO 
BECAUSE 
EACH 
EVERY 
FROM 
MUCH 
OTHER 
THAT 
21 
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THESE 
THIS 
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WERE 
WHICH 
WITH 
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DURAL ENCODING OF SOUND SENSATION EVOKBD 
BY EI,EC'l'RICAL STIMJLATION OF TH! 
ACOUSTIC NERVE 
MICHAEL M. MERZENICH, PH.D. 
ROBIN P. MICHELSON, M.D. 
ROBERT A. SCHINDI,ER, M.D. 
C. ROBERT PF:l*rl'r, M .D • 
MIRIAM PEID, PH. D. 
SAN FRANCISCO, CALiroRNIA 
·• 
SUMMARY - A series of psychoacoustic experiments was conducted 1n subjects implanted with a permanent intracochlear bipolar elec-
trode. These experiments were designed to reveal the nature of the 
sensation evoked by direct sinusoidal electrical stimulation of the 
acoustic nerve. A series of single unit experiments in the inferior 
colliculus of cats was then conducted using intracochlear stimulus 
electrodes identical to those implanted in human subjects in all 
respects except size, and using identical stimuli. These physiologi-
cal experiments were designed to reveal how sounds evoked by intra-
cochlear electrical stimulation in human are generated and encoded in the auditory nervous system. Among the results were the follow-ing: 1) The sensation arises from direct electrical stimulation 
of the acoustic nerve. It is not electrophonic hearing arising from electro-mechanical excitation of hair cells. 2). While sounds 
are heard with electrical stimulation at frequencies from below 25 
to above 10,000 Hz, the useful range of discriminative hearing is limited to frequencies below 400-600 Hz. 3). There is no "place" 
coding of electrical stimuli of different frequency. Tonal sensa-
tions generated by electrical stimulation must be encoded by the 
time order of discharge of auditory· neurons. 4) The periods of 
sinusoidal electrical stimuli are encoded in discharges of inferior 
colliculus neurons at frequencies up to 400-600 Hz. 5). Both psychoacoustic and physiological evidence indicates that the low tene 
sensation evoked by electrical stimulation are akin to the sensation 
of "periodicity pitch" generated in the normal cochlea. ~). Most 
cochlear hair cells are lost with intraccochlear implantation with: 
this electrode. Most ganglion cells survive implantation. Implica-
tions of these experiments for further development of an acoustic prosthesis are discussed. 
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VIRAL DISEASE OF THE LABYRINTH: l 
RB'IIEW OF THE LITERATURE AND DISCUSSION OF THE 
ROLE OF crroMEGAWVIRUS IN CONGENITAL DEAFNESS 
GUSTAVE L. DAVIS, M.D. 
ST. WUIS, MISSOURI 
SUMMARY - Review of the literature concerning the bistopathology of viral induced deafness indicates two general patterns of viral infection of the inner ear: 1) An endolymphatic labyrinthitie 
secondary to viremia via the atria vascularis is described in rubella, mumps, rubeola, and cytomegalovirus. 2) A perilymphatic infection secondary to meningeal, perineural, or endoneural soread is seen in varicella-zoster. Pathologic changes of degeneration and atrophy are due to inflammation and seem to be constant no matter if the infection is prenatal or postnatal. Two published reports of prenatal and peri-natal cytomegalovirus infection show endolymphatic labyrinthitis simi-lar to that caused by the other viruses. Subsequent clinical studies indicate the presence of hearing loss in mildly symptomatic children with cytomegalovirus infections. Cytomegalovirus infection may prove to be the most significant cause of congenital and/or viral induced deafness in the future as the number of children infected with 
rubella, rubeila, and mumps decreases due to the use of appropriate 
• vaccines. 
~· 
' 
,;,.: 
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LIDOCA IIIB IN THI EAR 
F. BLAIR SDl40RS 
Lidocaine (Xylocaine) can produce severe position-induced vertigo when 
used for ear canal anesthesia by injection or when applied directly 
into the middle ear. Typically, onset of nausea and dizziness occurs 
4o minutes later end can le.st six to eight hours. The route of action 
is probably by diffusion through the round vindov to involve the 
utricle. 
Lidocaine can cause vertigo and vomiting when it gains entrance to the 
middle ear. Vertigo associated with lidocaine {Xylocaine) in the 
middle ear occurred accidentally in five of nine normal humane and 
deliberately in one normal cat during a recent clinical research study 
involving the use of a promountory electrode. 
Local anesthetica are known to affect the cochlea when instilled into 
the middle ear. Marked vertiginous episodes caused by local anesthet-
ics in the middle ear have not been publicized • 
.. 
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THE EFFECT OF SODIDM FLUORIDE ON OO'OSCI.ER<Yl'IC 
AaI'IVITY AS DE:rER1·1INED BY STORONI'IUM 
F. B. LINI'HICUM, JR • , M .D • 
LOS ANGEI,FS, CALIFORNIA 
SEAN R. ALTHAUS, M .D. 
OAKLAND, CALIFORNIA 
SUMMARY - Sodium fluoride (NaFl) has the effect of changing active foci of otosclerosis to quiescence. Strontium 85 (Sr 85) was used to detennine the process of calcium delX)eition in normal canal wall bone and in the footplates of patients with bilateral otosclero-sis before and after the administration of NaFl. The first surgery 
• 
was perfonned on the pooper hearing ear. Fragments from oval window bone initially ~bowed up to 34 times as much radioactivity as frag-ments from canal wall bone. The patients then took 25 mg of NaFl daily for six month. None failed to closs and maintain gap closure within 11 dB for five months. The same evaluation was done on the bone of the footplate after surgery on the second ear. There was little or no more radioactivity in the footplate bone than in the ear canal wall bone used as a control, indicating cessation or diminution of activity at the otosclerotic focus. Prior to initiating this study, ·other patients with familial, progressive, purely sensorineural loss shows little or no hearing loss progression after undergoing fluoride therapy. We now recommend 25 mg daily for individuals with progressive hereditary sensorineural hearing loss and evidence of otosclerosis by polytomo-graphy. 
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TECHNIQUES 
CLAUDE L. PENNINCJl'ON, M.D. 
MACON, GEORGIA 
am.MARY - This report describes a technique of incus inter-position which has resulted in a closure of air-bone gaps from 30 dB to 15 dB or less in 69.4~ of 216 ears, which have been followed for two to five years after surgery. An analysis of a subgroup of pre-
operative near normal hearing ears revealed no significant increased postoperative hearing loss, while another subgroup with very wide preoperative air-bone gaps showed significantly less air-bone gap 
closure at 15dB (44.0%) than the general group. Preoperative and postoperative hearing tests in another subgroup of ea.rs, in which the posterior ear canal wall was removed at the time o:f surgery, 
revealed that there was no significant increased ·:nearing loss when 
compared with the entire group. This finding would suggest that 
removal of the posterior ear canal wall per se does not decrease the chances for hearing improvement when this technique is used. A study of the t~panosclerotic ears in this series revealed a postoperative air-bone gap closure of 15 dB or less in 58.5~. Failure to achieve adequate air-bone gap closure was most frequently 
caused by middle ear atelectasis (24.0%), on an allergic basis (52.()%), while graft malposition was infrequent (2.8%) and resorption 
or rejection of autogra~s or banked ossicles was not opserved. 
·.•· 
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IASOPHARINGRAL STENOSIS FULLOWING 
TONSILIECTOMY AND ADENOD)ECTOMY 
RBR>Rl' OF SIX CASES AND THEm REPAIR 
THOMAS J. McDONALD, MD, KENNETH D. DEVINE, MD1 ALVnf B. HAn,gq, MD 
ROCHESTER, MmN 
Nasopharyngeal stenosis, formerly a result of syphilis, is now 
more commonly seen as an unusual complication of tonsillectomy and 
adenoidectomy. Six new cases are described in which the stenoais 
occurred after tonsillectomy and adenoidectomy (five cases) or 
after adenoidectomy alone (one case). The predominant complaint was 
nasal obstruction, and in all of the cases there was significant 
delay between diagnosis and definitive surgery. A unilateral palatal 
flap was used, and the results were good in all six cases • 
I . 
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HEARING I.OSS IN RENAL DISEASE: 
CLMCAL AND PATHOLOGICAL STUDIES 
PAT JENKINS, M .A • ISAMU SANDO; M .D. 
GERALD M. ENGLISH, M.D. 
DENVER, COLORADO 
SUMMARY - Ninety-one of 224 chronic renal patients, most of them hemodialysis and/or transplant patients, had sensorineural loss. lli 
noise exposure; 7% genetic; 2'c/o due to multiple factors, including 
ototoxicity; 41i with hearing loss and ototoxic drug exposure, (but 
one-fourth had insufficient drugs to cause hearing loss) and 11~ were 
of unknown etiology. Hearing loss and nonnal hearing patients exposed to ototoxicity or multiple factors were similar in all parameters but hearing loss. Ten tempral bone cases are described, two from patients 
with hearing loss of unknown orgin. One showed cochlear hydrops, fibrous tissue proliferation in cochlear perilymphatic spaces, Corti's 
organ degeneration, desplaced tectorial membrance and probable metas-tatic calcification in the stria vascularis. The other case showed hair cell loss. Three patients had had ototoxic drugs; one had hair 
cell loss and tectorial membrane abnormalities; one had hair cell loss 
and metastatic strial calcification; one was normal. One patient had pus in both internal auditory canals. Another had otosclerotic focus 
without stapes fixation. Three were normal. We do not yet recognize pathology typical of' hearing loss of severe renal disease. Findings 
seem to :fall into two broad categories: those of known entities and those of obscure etiology. 
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CDtCUMFERENrIAL TYMPANO-MASTOID ACCESS 
THE snrus TYMPANI AREA 
VICTOR GOODB;l 1J,, M.D ., F .A .c .s. 
SUMMARY - Primary emphasis is on the juxtaposition of the 
enteroposterior view of the surgeon as a complement to the standard posteroanterior view. This antero-posterior view permits.greater latitude in dealing with lesions of the sinus tympani collula.r sys-tem. Although this new visualization approach may entirely obviate the surgical-anatomical pecessity for the posterior tympanotomy-facial recess bone dissections in many cases, it m~ be useful to 
combine both in some cases. A circ11mferential Z,0° Bltrgical approach 
to the temporal bone is described. It allows for circumnavigation of the tympano-mastoid area, for specific surgical access requirements. 
·' 
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Attachment 12. 6 
. ' ····~ 
. '-
- .· . !· _ _:._ . 
~~. , . 
BIOGRAPHICAL DATA 
BORN: January 13, 1947 
Penna. 
PAREN.rrs NAMES: John and Helen Rozsrnan 
WIFE 'S NAME : Mary Ann 
CH 11,DREN 'S NAMES: Nichole Marie 
Zachary Nicholas 
mSTmJTIONS ATTENDED: Susquehanna University 1964 - 66 
Lehigh University 1966 - 70 
DEGREES: Bachelor of Arts (Philosophy) 
Lehigh University 1968 
TEACHING EXPERIENCE: Solano Community College 
Fajrfield, Calif. 
Ios Angeles City College 
Kadena AB, Okinawa 
lLt United States Air Force 
Data Automation Officer 
. ,. 
~ . 
·"-?-.. Attachment 13 
